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Ruptured abdominal aneurysm is a life-threatening disease requiring immediate treatment. The outcome is even worse in
cases complicated by aorto-caval fistula. Treatment is usually attempted by open surgery using direct closure of the venous
tear and graft placement in the aorta. Interventional treatment in certain patients seems sensible and has been reported.
We report a patient who experienced the rupture of a 13-cm infrarenal aneurysm into the inferior vena cava. He developed
signs of severe heart failure and congestion of the lower half of the body. Diagnosis was confirmed by computed
tomography (CT)-scan. Due to anatomy unsuitable for endovascular treatment and the potential bleeding complications
associated with open surgery involving a big fistula, we decided to close the fistula with a covered stent in the vena cava
and operated on the aortic rupture immediately thereafter. The ease of this hybrid approach justifies suggesting it as a
possible treatment option for this severe disease. ( J Vasc Surg 2009;49:1574-6.)Rupture of an abdominal aortic aneurysm is rarely
(5%) complicated by aorto-caval fistula.1 The surgical
resolution of this entity is associated with major bleeding
complications. Small fistulas may be closed during surgery
by transaortic sutures followed by aortic graft prosthesis
placement. The outcome of patients presenting with aorto-
caval fistula is unfavorable due to frequent occurrence of
primary operation failure and postoperative multiorgan
failure (25-60%).2,3 Endovascular treatment using covered
aortic stents is possible in certain anatomical configurations
and with optimal conditions in terms of stent graft avail-
ability and competent personnel in this emergency situa-
tion.4 However, in many cases the only possible treatment
for a ruptured aorta is open surgery. This patient was
unsuited for complete endovascular repair for anatomical
reasons even though the staff and material resources were
optimal.
CASE REPORT
Prior to referral to our institution, the 66-year-old male pa-
tient had been admitted to a neurosurgical unit of our University
Medical Center with suspected cauda equina syndrome. He had
developed severe back pain followed by incomplete paraplegia.
During neurological examinations, his general condition worsened
rapidly and he went into shock. The lower half of his body was
malperfused and congested together with severe scrotal edema.
The emergency computed tomography (CT)-scan revealed a mas-
sive abdominal aortic aneurysm of 13  11 cm (Fig 1). Located
immediately infrarenally, the aneurysm began with severe right-
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1574sided and anterior kinking which would have aggravated proximal
stent graft fixation. The iliac arteries showed signs of severe ath-
erosclerotic plaques with significant narrowing and kinking, which
excluded endovascular access to the aorta and led to the decision to
perform emergency open surgery on the aorta. However, the
added complication of an aorto-caval fistula identified in the CT-
scan made the open procedure more risky (Fig 1). Our interdisci-
plinary team, consisting of a vascular surgeon and interventional
radiologist, made the decision to take an emergency hybrid ap-
proach. During the short diagnostic period, the patient’s status
worsened. He had developed complete paraplegia and needed
inotropic support using epinephrine and norepinephrine to
achieve mean arterial pressures of at least 50 mm Hg. The patient
was transferred to the hybrid operating room (OR) and prepared
for surgery.
First, we accessed the fistula from the surgically-exposed right
femoral vein under local anesthesia. The abdominal caval vein was
splinted and the fistula covered using two aortic stent grafts
(Medtronic TF4040C150X and Medtronic TF4646C100X,
Medtronic Inc, Fidley, Minn). The diameter of the inferior vena
cava was measured in the preoperative CT-scan as 37 mm. Due to
possible underestimation of the vein’s maximal diameter resulting
from the pressure of the aortic aneurysm, we first placed a 40-mm
stent graft. Afterwards, we saw a remaining leak with a rapid
elution of contrast agent. Therefore, we decided to take the next
bigger available stent graft of 46 mm which covered the fistula
more effectively. After successful stent graft placement, the central
venous pressure dropped from 33 to 19 mmHg and hemodynam-
ics were immediately stabilized with mean arterial pressures of 80
mm Hg and higher; the inotropic support was weaned.
Afterwards, general anesthesia was applied and we ap-
proached the aortic aneurysm via a transverse laparotomy in
standard fashion. After cross-clamping the infrarenal aorta and
opening the giant aneurysm, we could see the stent graft in the
caval vein through the 3  4 cm fistula (Fig 2). We realized an
endoleak with bleeding from the connection between the two
endografts, which was closed with two single 4  0 polypro-
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thesis (Vascutek Terumo, Renfrewshire, Scotland). We per-
formed the proximal connection just distal to the renal arteries.
Making the distal connection forced us to modify our routine.
The distance between the origins of both common iliac arteries
was over 2 cm, and severe calcifications surrounding the ostia
made a standard Y-graft impossible. We therefore connected the
24-mm tube graft from proximal to the right common iliac
artery, and the left common iliac artery was connected to a
separate 20-mm Dacron graft which was sutured end-to-side
Fig 1. A and B, Preoperative CT-scan in a 64-slice scanner with
an iodine contrast agent. The abdominal infrarenal aorta was
extremely dilated to a diameter of 13 cm and had ruptured into the
inferior vena cava just cephalad the confluence of the iliac veins.
The rupture site was judged to be over 3 cm long. The upper part
of the aneurysm was heavily kinked and degenerated, and the iliac
arteries were severely calcified. This made endovascular treatment
of the aorta inappropriate.onto the other graft.After surgical wound closure, the patient was transferred to
our intensive care unit. He experienced a stormy postoperative
course including mechanical ventilation for 14 days due to
pneumonia, need for dialysis for 3 weeks, a tachycardia from
atrial fibrillation, and he experienced superficial wound dehis-
cence with the need for surgical revision twice. After discharge
from our intensive care unit on the 28th day after surgery, he
recovered slowly from the paraplegia. From our ward he was
transferred to a neurological rehabilitation center 6 weeks after
surgery to improve the motor function of the lower extremity.
The patient received heparin directly postoperatively which was
changed to oral anticoagulation (target International Normal-
ized Ratio [INR] 2.0-2.5) after stabilization of the patient.
Postoperative CT-scan revealed unobstructed venous blood
return through the caval stent graft, and the aortic graft replace-
ment’s shape was normal with no residual fistula (Fig 3).
COMMENTS
We herein present a new hybrid strategy to rescue
patients with aorto-caval fistula resulting from ruptured
abdominal aortic aneurysms. The caval stent graft place-
ment is relatively straightforward, and open surgery on
aortic rupture is the treatment of choice in any case. The
time required for accessing the vein prior to clamping the
abdominal aorta takes about 10 minutes in experienced
hands. In the present case, we needed 10minutes to expose
the vein surgically and place the two stents. We observed
that hemodynamics became stable immediately after clo-
sure of the fistula.
Interventional treatment of this entity has been
achieved using aortic stent grafts alone in the past.5,6
However, in emergency situations this approach is fre-
quently impossible, and it constitutes only a palliative
measure in many situations. Most interventional ap-
Fig 2. Intraoperative view of the aortic aneurysm sack with the
first Dacron prosthesis which had been anastomosed to the prox-
imal infrarenal aorta (§). The wall of the aortic aneurysm (*) was
ruptured, and the caval stent graft was visible through a 3  4 cm
defect (#). Using two polypropylene sutures, the stent material was
fixed and partly covered by the aneurysm wall with no bleeding
from the vein.proaches for ruptured abdominal aortic aneurysms have
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occluder device in the other iliac artery, plus femoro-
femoral cross-over bypass.5 Endovascular repair of caval
Fig 3. A and B, Postoperative CT-scan in a 64-slice scanner with
an iodine contrast agent. The aortic Dacron graft inside the old
aneurysm sack is perfused normally with some hematoma inside
the sack. The inferior vena cava is successfully splinted by endovas-
cular stent grafts. The examination revealed no indication that the
fistula was leaking, nor any residual perfusion in the aneurysm sack.leakage for traumatic injury has been described.7,8 Wecombined knowledge of those achievements to come up
with what proved to be the optimal treatment strategy in
this patient. One major advantage is that the stent graft
that can be used to cover the fistula from the venous side
can vary in size and is likely to be available at that point in
time.
The decision to treat the patient with oral anticoag-
ulation is based on the only available study on anticoag-
ulation regime with caval stent grafts. Makutani et al9
found improved patency and better freedom from neo-
intimal formation with oral anticoagulation in a experi-
mental model.
In conclusion, we introduce a new emergency treat-
ment concept for aorto-caval fistula resulting from abdom-
inal aortic rupture. Initial covering of the caval entry using
a conventional stent graft, and subsequent open surgery for
the aortic aneurysm may prove to be the preferred treat-
ment for these high-risk patients.
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